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(57) Abstract 

This invention relates to pyrrol obenzoxazine derivatives represented by formula (I), wherein Rl is hydrogen, etc., R2 and 
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thereof have pharmacological activities such as 5-HT antagonism and agonism. 
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DESCRIPTION 

PYRROLOBENZOXAZINE DERIVATIVES AS 5-HT AGONISTS AND ANTAGONISTS 

Technical Field 

The present invention relates to novel 
pyrrolobenzoxazine derivatives and a pharmaceutically 
acceptable salt thereof.. More particularly, it relates to 
novel pyrrolobenzoxazine derivatives and a 
pharmaceutical acceptable salt thereof which have 
pharmacological activities such as 5-hydroxytryptaraine 
(5-HT) antagonism and agonism and the like, to processes 
for preparation thereof, to a pharmaceutical composition 
comprising the same and to a use of the same as a 
medicament. 

Accordingly, one object of the present invention is 
to provide novel pyrrolobenzoxazine derivatives and a 
pharmaceutically acceptable salt thereof, which are useful 
as a potent and selective antagonist and agonist of 5-HT 
receptor. 

Another object of the present invention is to provide 
processes for preparation of said pyrrolobenzoxazine 
derivatives or a salt thereof. 

A further object of the present invention is to 
provide a pharmaceutical composition comprising, as an 
active ingredient, said pyrrolobenzoxazine derivatives or 
a . pharmaceutically acceptable salt thereof. 

Still further object of the present invention is to 
provide a use of said pyrrolobenzoxazine derivatives or a 
pharmaceutically acceptable salt thereof as a 5-HT 
antagonist useful for treating or preventing central 
nervous system (CNS) disorders such as psychosis (e.g. 
schizophrenia, mania, etc.), anxiety, and depression; 
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pains or aches such as headaches (e.g. migraxne, cluster 
headaches, vascular headaches, etc.) and "--^-^9" "tl^- 
trigeminal neuralgia, etc.); gastrointestinal disorders 
such as s^on-s of gastrointestinal dysfunction such « 
occur with, for example, dyspepsia, peptic ulcer, reflux 
oesophagitis and flatulence, and irritable bowel 
,IBsT,- nausea or vcnlting, each of which my be assccxated 
with cancer therapy, motion sio)=ness, and the like in 
human being or animals, particularly nausea and vomiting, 
and as a 5-HT agonist useful for treating P";^"^^^ 
gastrointestinal disorders such as constipation (irritable 
bowel syndrcn«, etc.). dyspepsia, reflux oesophagitis, 
nausea or vomiting and the like in human being or animls. 

Background Art 

4H-Pyrrolot2,l-cUl,4]ben20xazines characterized by 
having an alkylainine substituent at 4th position are 
disclLed in the United States Patent No. 4035495 and the 
US Patent also disclosed that said compounds possess 
antihypertensive and central nervous system depressant 
activity. 

Disclosiire of the invention 

The pyrrolobenzoxazine derivatives of the present 
invention are novel and can be represented by the f orniula 

[I] : 



[I] 



35 
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wherein is hydrogen or halogen, 

R and R are each hydrogen or lower alkyl, 
R* is lower alkylamino; 

azabicyclo(C2-C^2^ ^l^yl which may be 
5 substituted with lower alkyl; or 

N-containing heterocyclic group 
which may be substituted with ar (lower )- 
alkyl optionally substituted with halogen, 
R^ is hydrogen, halogen, lower alkyl, acyl or 
10 acylamino, 

I 1 
X is CONH- or NHCONH-, 

A is lower alkylene . and 

n is an integer of 0 or 1. 

15 

With regard to the compound [I] of the present 
invention, it is to be noted that there may be one or more 
optically or geometrically isomeric pairs due to the 
presence of one or more asymmetric carbon atom(s) and 

20 these isomers or a mixture thereof are included within a 
scope of the compound [I] of the present invention. 

Particularly, the compound [I] of the present 
invention may adopt an endo or exo configuration, and in 
such a case, the endo configuration is preferred. 

25 The optical and geometrical isomers may be separated 

one from the other by the usual manners. 

According to the present invention, the object 
compound [I] can be prepared by the following processes « 

30 
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Process 1 : 



10 



15 



'toe 



H2N— (A)j^— R 
(III) 
or its reactive 
derivative 
at the amino 
group 

or its salt 



COOH 
[II] 

or its reactive derivative 
at the carboacy group 
or its salt 



CONH {A)jj — 

[la] 
or its sait 



20 



Process 2 



25 



30 




rearrangement 



COOH 
[II] 

or its reactive derivative 
at the carboxy group 
or its salt 




35 



BNStXDCID: <WO ^9306108A1J_> 



wo 93/06108 



- 5 - 



PCT/JP92/01220 



10 



2 n 
(III) 

or its reactive 

derivative 

at the amino 

group 

or its salt 




NHCONH (A)y^ — R- 



lib] 
or its salt 



15 



wherein R^, R^, R"^, R^, R^, A and n are each as defined 
above . 



The starting compound [II] in the aJDOve process is 
novel and can be prepared by the following processes. 



20 



Process A 



25 




2 1' 3 
[V] 



© 




30 



[IV] 



IVI] 
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elimination of 
carboxy protective 
group 



0 




COOH 



10 



[Ila] 
or its salt 



Process B 



15 r: 



20 



if4 

cocm 

I lib] 
or its salt 



halogenation 



COOH 



riic3 

or its salt 



25 Process C 



30 





OH 



introduction of 
hydroxy protective 
group 



0 
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Vilsmeier 
reaction 



© 



CHO 





[VIII] 



10 



15 



20 



25 



elimination of 
hydroxy protective 
group 



© 




CH^OH 



OH 



[X] 



CHO 



OH 



[IX] 



cyclizatlon 
■» 



© 



reduction 



© 




[XI] 



30 



elimination of 
carboxy protective 
group 



© 




N 




COOH 



35 



[Ildl 
or its salt 
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Wherein r\ and are each as defined above, 

R-^ is halogen, 

r2 and R? are lower alkyl, 
ca a 
B. is halogen, 

5 R^ is protected carboxy and 

R^ is protected hydroxy. 

in the above and subsequent descriptions of the 
present specification, suitable examples and illustrations 
10 of the various definitions which the present invention 

include within the scope thereof are explained in detail 
as follows. 

The term "lower" is intended to mean 1 to 6 carbon 
atoms unless otherwise indicated. 
15 suitable "lower alkyl" may include straight or 

branched one, having 1 to 6 carbon atom(s), such as methyl 
ethyl, propyl, isopropyl, butyl, t-butyl, pentyl, hexyl, 

and the like. 

suitable "lower alkyl" moiety in the term 
20 "( lower )alkylamino« can be referred to the ones as 

exemplified above. 

suitable "lower alkylamino" may include 
"mono(lower)alkylamino" [e.g. methylamino, ethylamino, 
isopropylamino, hexylamino, etc.] and 
25 «di( lower) alkylamino" [e.g. dimethylamino , diethylamxno, 
dipropylamino, methylethylamino , etc! and the like. 

suitable "lower alkylene" is one having 1 to 6 carbon 
atom(s) and may include methylene, ethylene, trimethylene , 
propylene, tetramethylene, methyltrimethylene, 
30 dimethylethylene, hexamethylene, and the like. 

suitable "halogen" may include chlorine, bromine, 

iodine and fluorine. 

suitable "ar(lower)alkyl" may include benzyl, 
phenethyl, benzhydryl, trityl and the like. 
35 suitable "azabicyclot 05-03^2) alkyl may include 
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azabicyclo [3,2,1] octy 1 , azabicyclo [2,2,2] oc tyl , 
azabicycloI3^3,l]nonyl, and the like^ which may be 
substituted by lower alkyl as stated above (e.g. methyl, 
ethyl, etc.) preferably azabicyclo (Cy-Cj^jj) alkyl which may 
be substituted with lower alkyl, more preferably 
azabicyclooctyl which may be substituted with lower 
alkyl. 

Suitable "protected carboxy" may include carbamoyl; 
acylcarbamoyl such as lower alkylsulf onylcarbamoyl (e.g., 
methylsulf onylcarbamoyl , ethylsulf onylcarbamoyl^ 
propylsulf onylcarbamoyl , isopropylsulf onylcarbamoyl , 
butylsulf onylcarbamoyl, t-butylsulf onylcarbamoyl, 
pentylsuif onylcarbamoyl , t-pentylsulf onylcarbamoyl , 
hexylsulf onylcarbamoyl, etc. ) , arylsulf onylcarbamoyl 
(e.g., phenylsulf onylcarbamoyl , naphtylsulf onylcarbamoyl , 
etc.) and the like; esterified carboxy in which said ester 
may be the ones such as lower alkyl ester (e.g., methyl 
ester, ethyl ester, propyl ester, isopropyl ester, butyl 
ester, isobutyl ester, t-butyl ester, pentyl ester, 
t-pentyl ester, hexyl ester, etc.), lower alkenyl ester 
(e.g., vinyl ester, allyl ester, etc.), lower alkynyl 
ester (e.g. ethynyl ester, propynyl ester, etc.), mono (or 
di or tri ) -halo ( lower ) alkyl estier (e.g., 2-iodoethyl 
ester , 2,2, 2-trichloroethyl ester , etc . ) , lower 
alkanoy loxy ( lower ) alkyl ester (e.g., ace toxyraethyl ester , 
propionyloxymethyl ester, 1-acetoxypropyl ester, 
valeryloxymethyl ester, pivaloyloxymethyl ester, 
hexanoyloxymethyl ester, 1-acetoxyethyl ester, 
2-propionyloxyethyl ester , 1-isobutyryloxyethyi ester, 
etc.), lower alkanesulfonyK lower) alkyl ester (e.g., 
mesylmethyl ester, 2-mesylethyl ester, etc.), 
ar ( lower ) alkyl ester, for example, phenyl ( lower) alkyl 
ester which may be substituted with one or more suitable 
substituent( s) (e.g., benzyl ester, 4-raethoxybenzyl ester, 
4-nitrobenzyl ester, phenethyl ester, trityl ester. 



PCr/JP92/«l220 
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V ■.m.^>,vl ester, bis (methoxyphenyl) methyl ester, 
dipHenylmethyl ester, ox , ^^^^^.a ,5-ditertiarybutyl- 

etc.), aroyla.y( lower )ami est«: (e.g., 

as lower allcanoylo=^ having 1 to 6 carbon at^ (e-g- 

«tc ) or the Hire, and the lilce. 

suital,le ■■H-containing heterocyclic group" ..ay 
i^^Laturated 5- or 6-menhered ^^^f>"^^ 
incluae un nitrogen atom(s), ior example, 

ZZXl^^o^rZ PVra.ol.1. ^id.l. P^-i-^Tl, 
T^^r 2 nitrogen ato»(s) and/or 1 or 2 osygen 

^'^';^zrTe::Z^rZ::^^.= ^o.p 

. ^rtr 2 nitrogen atoB(s) and 1 or 2 sulfur 
r^TLr eLlple. thia.olidin,l. thio.»rpholin.l. 

• '*°-sStaS: ^'-y incl.de an aliphatic acyl,^ 
buitoi. n„>,,feic acvl substituted with 

aromatic acyl and an aliphatic acyx s 

"■^S: flSltl; acl .ay include saturated or 
, ^at^^, acycUc or cyclic ones, such as lower 



BNSDOCID: <WO ^930610aA1J 



wo 93/06108 



- 11 - 



PCT/JP92/01220 



alkanoyl (e.g. forinyl, acetyl, propionyl, butyryl, 
isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, 
etc . ) , lower alkoxycarbonyl (e.g. methoxycarbonyl , 
ethoxycarbonyl , porpoxycarbonyl , butoxycarbonyl, 
tert-butoxycarbony 1 , etc • ) , lower alkanesulfonyl [e.g. 
methanesulf onyl , ethanesulf onyl , propanesulf onyl , 
butanesulf onyl, pentanesulfonyl, hexanesulfonyl, etc.], 
lower alkenoyl (e.g. acryloyl, methacryloyl, crotonoyl, 
etc • } , carbamoyl and the like 

The aromatic acyl may include aroyl (e.g. benzoyl, 
toluoyl, xyloyl, etc.) and the like. 

The aliphatic acyl substituted with aromatic group(s) 
may include ar ( lower ) alkanoyl such as 

phenyl (lower) alkanoyl (e.g. phenylacetyl , pheny Ipr opiony 1 , 
phenylhexanoyl , etc.), ar ( lower ) alkoxycarbonyl such as 
phenyl ( lower ) alkoxycarbonyl (e.g. benzyloxycarbonyl , 
phenethyloxycarbonyl , etc . ) , phenoxy ( lower ) alkanoyl (e.g. 
phenoxyacetyl , phenoxypropionyl , etc.), and the like. 

Suitable example of "acyl" moiety in the term of 
"acylamino" can be referred to the ones as exemplified 
above. Suitable "acylamino" may include lower 
alkanoylamino (e.g. f ormylamino , acetylamino, etc . ) and 
the like. 

Suitable pharmaceutically acceptable salts of the 
object compound [1] are conventional non-atoxic salts and 
include an organic acid salt [e.g. formate, acetate, 
trifluoroacetate, maleate, tartrate, methanesulf onate, 
benzenesulf onate , to luenesulf onate, etc.], an inorganic 
acid salt [e.g. hydrochloride, hydr obromide , sulfate, 
phosphate etc.], a salt with an amino acid [e.g. arginine 
salt, ornithine salt, etc.], or the like, and the like. 

Suitable pharmaceutically acceptable salts of the 
starting compound [II] are conventional non-toxic salts 
and include a salt with base such as alkali metal salt 
[e.g. soditjm salt, potassium salt, etc.], an alkaline 



wo 93/06108 



I>CT/JP92/0W> 

- 12 



, »it [e g. calcium salt, .oagneslum salt, etc.l 
earth metal salt Is.g- 

or the lite, and the like. compounds [11 

^ processes L detail in the 

of the present invention are exp 

5 following. 

Process J, gait can be prepared 

object compound la or ^^^^^^^ derivative 

by reacting the ^'"I-""^ . ^ compound tIMl 

io at the carboKy ^""^ ^ amino group or its salt, 

or its reactive derivative at ^ ^^^^ ^^^^p 

suitable acid halide, an acid 

the compound till may include '^J ^^^^ and the 

anhydride, an -=^'=*f ^'^'^ ^.active derivatives may 
,5 lixe. suitable -^^^ a mixed acid anhydride 
^ an ^:iL.ed phosphoric acid le.g. 

with an acxd such as s ^^^^rio acid, 

aiaixylphosphoric acid ^^-^^.^^^^.^crlc acid, 
dlphenylphosphoric aciQ, aialkylphosphorous 

20 halogenated P^^'-°"\^f,;,:^;c acid, sulfuric acid, 

add, sulfurous acid, ^^^^ ^cld, etc.], aUphatxc 

3^onic acid [e.g. ^^^^^^ propionic acid, butyric 
carboxyllc acid ee g^ --^^^al! p^^anoic acl., 
add, ^^^^^JfJ^fjJ^^^^c add, trlchloroacetxc 

25 isopentanoxo acid, 2 e je.g. benzoic 

acid, etc.], a symm ^ ^^^^^^ed imidazole. 



30 



35 



^:^rr-«*stituted imidazole, 
a^ide with cr tetrazole, or an activated 

dlmethylpyrazole, tti „athoxsmethyl ester. 

ester te.g. '^'^^^J^^J^.^ ester, vinyl ester, 
dimetbyllminomethyl [^J^l 2 , 4-dlnitrophenyl 
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carboxymethyl thioester, pyranyl ester, pyridyl ester, 
piper idyl ester, 8-quinolyl thioester, etc.] or an ester 
with a N-hydroxy compound [e.g. N,N-diinethylhydroxylamine, 
l-hydroxy-2- ( IH ) -pyridone , N-hydroxysuccinimide , 
5 N-hydroxyphthalimide , l-hydroxy-lH-benzotriazole, etc.], 

and the like. These reactive derivatives can optionally 
be selected from them according to the kind of the 
compoiind [II] to be used. 

Suitable salt of the reactive derivative of the 
10 compound [II] can be referred to the salt as exemplified 
for the compound { I ] • 

Suitable reactive derivative at the amino group of 
the compound [III] may include Schiff 's base type imino or 
its tautomeric enamine type isomer formed by the reaction 
15 of the compound [III] with a carbbnyl compound such as 

aldehyde, ketone or the like; a silyl derivative formed by 
the reaction of the compound [III] with a silyl compound 
such as bis(trimethylsilyl)acetamide, 

mono ( trimethylsilyl ) acetamide , bis ( trimethylsilyl ) urea or 
20 the like; a derivative formed by reaction of the compound 

[III] with phosphorus trichloride or phosgene, and the 
like. 

Suitable salts of the compound [III] and its reactive 
derivative can be referred to the salt as exemplified for 
25 the compound [I]. 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol [e.g. methanol, ethanol, 
etc . ] , acetone , dioxane , acetonitrile , chloroform , 
methylene chloride, ethylene dichloride, tetrahydrof uran , 
30 ethyl acetate, N,N-dimethylf ormamide, pyridine or any 

other organic solvent which does not adversely influence 
the reaction. These conventional solvent may also be used 
in a mixture with water. 

In this reaction, when the compound [II] is used in a 
35 free acid form or its salt form, the reaction is 
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preferably carried out in the presence of a conventional 
condensing agent such as -dicyclohexylcarbodx^de; 
N-cyclohexyl-N'-morpholinoethylcarbodiomxde; _ 
H-cyclobexyl-K'-(4-diethyla:ninocyclohe.ylcarbo^^^ 
N J-diethylcarbodiimide, n,N' -diisopropylcarbodxxmde, 
N-ethyl-N ' - ( 3-dimethylaininopropyl) carbodiainxde; 

N N'-carbonylbis-(2-niethylimidazole); 
pentamethyleneketene-N-cyclohexylimine; 

diphenylketene-N-cyclohexylinone; ^^^^^^^^^^f "^!; . 

1- alkoxy-l-chloroethylene; triallcyl pbosphxte. ethyl 
polyphosphate; isopropyl polyphosphate; phosphorus 
:S"lorLe (Phosphoryl chloride); pbosphorus 
dShenyl Phosphorylazide; diphenylphosphoinxc chloride, 
Sony! Chloride; oxalyl chloride; lower all^l 

,c Tn ethyl chloroformate, isopropyl cbloroformate, etc ], 
trlShenS^osphine; 2.ethyl-7.hydroKybenzisoKazoliu. salt; 

2- ethyl-5-{in-sulfophenyl)isoxazoliuin hydroxide 
intramolecular salt; i-(p-chlorobenzenesulfonyloxy)-6- 
cbloro-lH-benzotraizole; so-called Vilsmeier reagent 
prepared by the reaction of n, N-dimethylforn.aitu.de wxth 
^lo^l chloride. Phosgene, trichlorometbyl cbloroformate, 
Phosphorus oxychloride,- etc.; or the like, 
"^^^e reason may also be carried out in the presence 
of an inorganic or organic base sucb as an alkalx metal 
bicarboante, tri( lower )alkylainine, pyridine, 
H-(lower)al^lmorpholine, N,N-diC lower, alkylbenzylamine, 

^Lil^elction temperature is not critical, and the 
reaction is usually carried out under cooling, at ambient 
temperatoire or under warming. 



20 



25 



30 



35 



Process 2 

J^T—:^^^...^r. »-F an intrnner1lRr>> compound ^XII. 

The intermediate compound [XII 1 can be prepared by 
subjecting a compound [II] or its reactive derivative at 
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the carboxy group or its salt to rearrangement reaction. 

Suitable reactive derivative at the carboxy group of 
the compound [II] can be referred to those as exemplified 
in Process 1. 

5 Suitable rearrangement reaction can include Curtius 

rearrangement. Lessen rearrangement, Hofmann 
rearrangement, etc.. 

In the Curtius rearrangement, the intermediate 
compound I XII] can be prepared by reacting a compound III] 
10 or its reactive derivative at the carboxy group or its 
salt with an azide derivative. 

Suitable azide derivative may include diphenyl 
phosphoroazidate, sodium azide, etc.. 

This reaction is usually carried out in a 
15 conventional solvent such as chloroform, methylene 

chloride, carbon tetrachloride, toluene, water, methanol, 
ethanol, N,N-dimethylf ormamide or the like. 

The reaction temperature is not critical, and the 
reaction is usually carried out under warming or heating. 
20 The intermediate compound [XII]. may be used without 

isolation for the next reaction. 

(2) Preparation of the object compound [lb] 

The object compound [lb] or its salt can be prepared 
25 by reacting the compound [XII] with the compound [III] or 
its reactive derivative at the amino group or its salt. 

Suitable reactive derivative at the amino group of 
the compound [III] can be referred to those as exemplified 
. in Process 1. 

30 The reaction can be carried out in substantially the 

same manner as Process 1, and therefore the reaction mode 
and reaction conditions [e.g. base, condensing agent, 
solvent, reaction temperature, etc.] of this reaction are 
to be referred to those as explained in Process 1. 

35 It is to be noted that the compounds [la] and [lb] are 
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included within the scope of the con^pound [13, and 
accordingly the suitable salts of these ^^^^^iJ^^^ 
[lb] are to be referred to those as exemplxfxed for the 
compound [I] in the above. 



Process A - (x) 



'^e compound [VI] can be prepared by reacting the 

in solvent such as dichloromethane, benzene or any other 

which does not adversely influence the ^actxon. 
The reaction is preferably carried out xn the 
presence of inorganic or organic acid. 

suitable acid may include an organic acid (e.g. 
■ , ^^^tic acid, propionic acid, trichloroacetic 

15 formic acid, acetic acia, P^-^f 

acid trifluoroacetic acid, p-toluenesulfonic acid, etc.) 

Lorganic acid (e.g. hydrochloric acid, hydrobromic 

acid, sulfuric acid, etc. ) . 

The reaction temperature is not critical and the 
20 reaction i. usually carried out under warming to heating. 

process R - Q prepared l>y 

The compound [Ila] or its saxt ^c" ^. c 

subjecting the compound [VI) to elimination reaction of 

35 the carho:cy i„ accordance 

The present reaction is carriea out^ j- 
„ith a conventional method such as hydrolysis, redaction 

or the like. , ^ 

in case that the protective group Is an ester, the 
protective group can be eliminated by hydrolysis. 
" H^'l^Is Is p^ferably carried cut in the presence of a 
an acid including Lewis acid. Suitable base may 
tjase ot K=i„^ and an organic base such as an 

include an inorganic base and an organi .it^line 
alkali metal (e.g. sodium, potassium, etc.), an alkaline 
35 :^n.:tal Ce.g. magnesium, calcium, etc. , , the hydroxide 
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or carbonate or bicarboante thereof, trialkylamine (e.g. 
trimethylainine , triethylamine , etc .) , or the like • 

Suitable acid may include an organic acid (e.g. 
formic acid, acetic acid, propionic acid, trichloroacetic 
acid, trif luoroacetic acid, etc.) and an inorganic acid 
(e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, 
etc. ) . 

Reduction can be applied preferably for elimination 
of the protective group such as 4-nitrobenzyl, 
2-iodoethyl, 2,2,2-trichloroethyl, or the like. The 
reduction method applicable for the elimination reaction 
may include, for example reduction by using a combination 
of a metal (e.g. zinc, zinc amalgam, etc.) or a salt of 
chrome compound (e.g. chromous chloride , chromous acetate , 
etc.) and an organic or inorganic acid (e.g. acetic acid, 
propionic acid, hydrochloric acid, etc.); and conventional 
catalytic reduction in the presence of a conventional 
metallic catalyst (e.g. palladium-carbon, etc.). 

The reaction is usually carried out in a solvent such 
as water , an alcohol (e.g. methanol , ethanol , etc . ) , 
methylene chloride, tetrahydrof uran, a mixture thereof or 
any other solvent which does not adversely influence the 
reaction. A liquid base or acid can be also used as the 
solvent. The reaction teniperature is not critical and the 
reaction is usually carried out under cooling to warming. 

Process B 

The compound [lie] or its salt can be prepared by 
halogenating the compound [lib] or its salt. 

Suitable halogenating agent of this reaction may 
include conventional ones for example, halogen [e.g. 
chlorine, bromine iodine, etc.], sulfxiryl halide [e.g. 
sulf uryl chloride , sulf uryl bromide , etc . ] , 
N-halosuccinimide [e.g. N-chlorosuccinimide , 
N-bromosuccinimide, etc.], pyridiniiam hydrohalide 
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perhalide [e.g. pyridinium hydrobromide perbromide, 
pyridinium hydrochloride perchloride, etc.] guarternary 
ammonium perhalide [e.g. phenyltrimethylanimonium 
perbromide, etc.], u-trihaloacetophenone [e.g. 
5 oj-tribromoacetophenone, etc.], cupric or potassium 
bromide, selenium oxychloride, or the like. These 
halogenating agents may be selected according to the kind 
of the starting compound [lib] to be used. 

naiis reaction is usually carried out in a 
10 conventional solvent such as chloroform, methylene 

chloride, carbon tetrachloride, acetic acid, a mixture of 
hydrogen halide [e.g. hydrogen bromide, hydrogen chloride, 
etc.] and acetic acid, water, N,N-diraethylformamide or the 
like. 

3^5 The reaction tentperatiire is not critical, and the 

reaction is usually carried out under cooling, at ambient 
temperature or under warming or heating. 



20 



30 



Process C 



The compound [VII] can be prepared by subjecting the 
compound [IVa] to introduction reaction of the hydroxy 
protective group. 

The agents used in this reaction may be one which is 
capable of introducing the hydroxy protective group as 
25 exemplified before such as a conventional acylating agent, 
or the like. 

Suitable acylating agent may include an organic acid 
as exemplified in the explanation of the above Process A - 
'2) or its reactive derivative. 

The suitable reactive derivative of the organic acid 
may be a conventional one such as an acid halide (e.g. 
acid chloride, acid bromide, etc.), an acid azide, an acid 
anhydride, an activated amide, an activated ester, an 
isocyanate [e.g. aryl isocyanate (e.g. phenyl isocyanate, 
35 etc.), etc.]. 



ttSa 

© 
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When free acid is used as an acylating agent, the 
acylation reaction may preferably be conducted in the 
presence of a conventional condensing agent such as 
N,N' -dicyclohexylcarbodiimide or the like- 
5 This reaction is usually carried out in a solvent 

which does not adversely influence the reaction such as 
methanol, ethanol, propanoic dichloromethane , pyridine, 
tetrahydrofuran, chloroform and the like. 

The reaction temperature is not critical and the 
10 reaction can be carried out under cooling to \inder 
heating. 

Process C — 

The compound [VIII] can be prepared by subjecting the 
15 compound I VII] to Vilsmeier reaction. 

Vilsmeier reaction is carried out in the presence of 
N,N-dimethylf ormamide and phosphorus oxyhalide [e.g. 
phosphorus oxychloride, etc.] or phosgene, etc. 

The reaction is usually carried out in a conventional 
20 solvent such as, water, acetone, dioxane, acetonitrile, 
ethylene chloride, tetrahydrof uran, diethyl ether or any 
other organic solvent which does not adversely influence 
the reaction. The N^N-dimethylf ormamide can also be used 
as the solvent. 

25 The reaction temperature is not critical arid the 

reaction is usually carried out under cooling to heating. 

Process C 

The compoxmd [IX] can be prepared by subjecting the 
30 compound [VIII] to elimination reaction of the hydroxy 
protective group. 

The present elimination reaction is carried out in 
accordance with a conventional method such as hydrolysis; 
reduction; or the like as explained in Process A - CZ)* 
35 Therefore, the reaction mode and reaction conditions 
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[e.g. acid, base, reducing agent, solvent, reaction 
temperature, etc.] or this reactionare to be referred to 
those as e^^lained in Process A - ^2^* 

5 Proce ss c 

The compoxind IX] can be prepared by reducing the 

conipoiind [ IX] . 

The reaction including chemical reduction and 
catalytic reduction, may be carried out in a conventional 

10 manner. 

Suitable reducing agents to be used in chemical 
reduction are a metal [e.g. tin, zinc, iron, etc.], 
a combination of such metal and/or metallic compound [e.g. 
chromium chloride, chromium acetate, etc.] and an organic 

15 or inorganic acid [e.g. formic acid, acetic acid, 

propionic acid, trif luoroacetic acid, p-toluenesulfonic 
acid, hydrochloric acid, hydrobromic acid, etc.], 
a metal hydride compound such as alumintim hydride conqoound 
[e.g. lithium aluminum hydride, sodium aluminum hydride, 

20 aluminum hydride, lithium trimethoxyaluminum hydride, 

lithium tri-t-butoxyaltaninum hydride, etc.], borohydride 
compound [e.g. sodium borohydride, lithium borohydride, 
sodium cyanoborohydride, tetramethylammonium borohydride, 
borane, diborane, etc.], a phosphorus compound [e.g. 

25 phosphorus trichloride, phosphorus tribromide, 

triphenylphosphine, triethylphosphine, etc.] and the like- 
Stiitable catalysts to be used in catalytic reduction 
eire conventional ones such as platinum catalyst [e.g. 
platinum plate, spongy platinum, platinum black, colloidal 

30 platinum, platinum oxide, platinum wire, etc. ] , palladium 
catalyst [e.g. spongy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on bariian sulfate, palladium on barium 
carbonate, etc.], nickel catalyst [e.g. reduced nickel, 
35 nickel oxide, Raney nickel, etc.], cobalt catalyst [e.g. 
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reduced cobalt, Raney cobalt, etc.]/ iron catalyst [e.g. 
reduced iron, Raney iron, etc.], copper catalyst [e.g. 
reduced copper, Raney copper, Ullman copper, etc.], or the 
lilce. 

The reduction is usually carried out in a solvent. 
A suitable solvent to be used may be water, alcohol [e.g. 
methanol, ethanol, propanol, etc.], acetonitrile or any 
other conventional organic solvent such as diethyl ether, 
dioxane, tetrahydrof uran, etc. or a mixture thereof. 
Additionally, the aforementioned liquid acids to be used 
in chemical reduction can also be used as a solvent. 

The reaction is preferably carried out under cooling 
to warming. 



The compound [XI] can be prepared by subjecting the 
compound [X] to cyclization reaction. 

This cyclization reaction is carried out in the 
presence of a dehydrating agent. 

Suitable dehydrating agents used of this reaction may 
include conventional organic or inorganic ones such as an 
inorganic halogen compound [e.g. thionyl chloride, 
phosphorus pentachloride , phosphorus oxychloride, 
phosphorus tribromide, stannic chloride, titanirmi 
tetrachloride, etc.]; sulfonyl halide [e.g. mesyl 
chloride, tosyl chloride, benzenesulfonyl chloride, etc.]; 
carbodiimide compound [e.g. N,N* -dicyc lohexylcarbodiimide , 
N-cyclohexyl-N * -morpholinoethylcarbodiimide, 
N-ethyl-N • - ( 3 -dimethylaminopropyl ) carbodiimide , etc . ] ; 
other phosphorus compound [e.g. phosphorus pentoxide, 
polyphosphate ester , etc . ] ; a combination of phosphine 
compotind [e.g. triethylphosphine , triphenylphosphine , 
etc.] and azodicarboxylate ester compound [e.g. diethyl 
azodicarboxylate, diisopropyl azodicarboxylate, etc.]; and 
the like or an optional mixture thereof. 
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!Ehis reaction is usually carried out in a 
conventional solvent such as diethyl ether, 
N^N-dimethylformamide, pyridine, acetic acid, formic acid, 
benzene, carbon tetrachloride, chloroform, methylene 
5 chloride, tetrahydrofuran, dioxane, sulfolane, and the 
like. Additionally in case that the above-mentioned 
dehydrating agents are in liquid, they can also be used as 
a solvent. 

The reaction temperature is not critical, and the 
10 reaction is usually carried out at ambient temperature or 
under cooling to under heating. 

Proc ess c 

The compound [Ild] or its salt can be prepared by 

15 subjecting the compound [XI] to elimination reaction of 

the carboxy protective group. The reaction can be carried 
but in substantially the same manner as Process A - {2j, 
and therefore the reaction mode and reaction conditions 
[e.g. acid, base reducing agent, solvent, reaction 

20 temperature, etc.] of this reaction are to be referred to 
those as explained in Process A - 

In this respect, it is to be noted that the compounds 
[Ila] to [lid] are included within the scope of the 
compound. [II] , and accordingly the suitable salts of these 

25 compounds [Ila] to [lid] are to be referred to those as 
exemplified for the compotind [II] in the above. 

The compounds thus obtained by Processes 1 and 2 and 
Processes A - (£), B and C - (?) may be converted into 
aforesaid pharmaceutically acceptable salts thereof 

30 according to a conventional manner. 

The object conipound [I] of the present invention can 
be isolated and purified in a conventional manner, for 
example, extraction, precipitation, fractional 
crystallization, recrystallization, chromatography, and 

35 the like. 
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The object compound [I] of the present invention are 
novel and exhibit pharmacological activities such as 5-HT 
antagonism, especially, S-HT^ antagonism, and 5-HT 
agonism, especially, 5-HT^ agonism and the like cuid 
5 therefore are useful as 5-HT antagonist and agonist for 
treating or preventing central nervous system (CNS) 
disorders such as psychosis (e.g. schizophrenia^ mania, 
etc.), anxiety, and depression; pains or aches such as 
headaches (e.g. migraine, cluster headaches, vascular 

10 headaches, etc.), and neuralgia (e.g. trigeminal 

neuralgia, etc.); gastrointestinal disorders such as 
symptoms of gastrointestinal dysfunction such as occur 
with, for example, dyspepsia, peptic xilcer, reflux 
roesophagitis and flatulence, and irritable bowel syndrome 

15 (IBS); nausea or vomiting, each of which may be associated 
with cancer therapy; motion sickness; constipation and the 
like. 

Further, it is expected that the object compound [I] 
of the present invention are useful as therapeutical 

20 and/or preventive agents for obesity; lung embolism; 

arrhythmia; withdrawal syndrome resulting from addition to 
a drug or siibstance of abuse ; stress-related psychiatric 
disorders; rhinitis; and serotonin-induced nasal 
disorders, and the like. 

25 In order to illustrate the usef illness of the object 

compound [I], pharmacological activities of representative 
compound of the present invention are shown below. 

C 1 ) Inhibition of Benzold-Jarisch reflex 
30 Test Method : 

Male Sprague-Dawley rats weighing 260-350 g were 
anesthetized intraperitoneally with 1.25 g/kg urethane. 

Blood pressure and heart rate were monitored 
continuously from the left common carotid artery with a 
35 pressure transducer. A right femoral vein was connulated 
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for the intravenoiis injection (iv) of drugs- The trachea 
was also coimulated to ease the respiration. 

Rats were given a rapid bolus injection of 
2-inethyl-5-hydroxytryptaniine (32 vg/kg, iv) to establish 
the control bradycardic response. Once the heart rate 
returned to base line, the rats were given the test 
compound (iv), followed by 5-ininutes interval and another 
bolus injection of 2-methyl-5-hydroxytr5Ptainine t32 pg/kg, 
iv) . 

Test Result : 



Test Compound 


Dose (Tig/kg) 


Inhibition (%) 


Exanrple 1 


3.2 


68.1 


Example 2(1) 


3.2 


76.3 


Example 3(1) 


3.2 


81.8 


Example 3(2) 


3.2 


70.8 



(2) Inhibi-tion of Cisplatin-induced vomiting 
Test Method : 

Nonf asted female beagles weighing about 10 kg were 
administered test compound or saline intravenously twice 
10 minutes prior to and 90 minutes after Cisplatin dosing 

(3.2 rog/kg, iv). 

Cisplatin was dissolved in 0.9% warm saline with a 
final concentration of 3 mg/ml and used immediately. ThB 
beagles were observed for vomiting for up to 5 hours 
following Cisplatin administration • 
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Test Result : 



Test compound 


Dose (vg/kg) 


Inhibition (%) 


Example 1 
Example 2(1) 


100 
100 


96.3 
81.5 



10 (3) Contractile response on isolated ileum of guinea pig 
Test Method : 

Isolated strips of guinea pig ileum were set up in 
chambers containing Tyrode solution (37°C) with a resting 
tension of 0.3-6.6 g. 
15 After the contractile activities were observed with 

5-hydroxytryptaraine ( 5-HT) (10"^M) , the response to the 
respective compounds (10"^M) was examined. 

Test Result : 

20 



Test compound 


Contractile response (%) 


Example 1 
Example 2(1) 
5-HT 


57.1 
72.4- 
100 



For therapeutic administration, the object compound 
30 [I] of the present invention are used in the form of 

conventional pharmaceutical preparation which contains 
said corapotind as an active ingredient, in admixture with 
pharmaceutically acceptable carriers such as an organic or 
inorganic solid or liquid excipient which is suitable for 
35 oral, parenteral and external administration. The 
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pharmaceutical preparations may be in solid form such as 
tablet, granule, powder, capsule, or liquid form such as 
solution, suspension, syrup, emulsion, lemonade and the 
like. 

If needed, there may be included in the above 
preparations auxiliary stjbstances, stabilizing agents, 
wetting agents and other commonly used additives such as 
lactose, citric acid, tartaric acid, stearic acid 
magnesium stearate, terra alba, sucrose, com starch, 
talc, gelatin, agar, pectin, peanut oil, olive oil, cacao 
butter, ethylene glycol, and the like. 

While the dosage of the ccanpoxind [I] may vary from 
and also depend upon the age, conditions of the patient, a 
kind of diseases of conditions, a kind of the compound [I] 
to be applied, etc. In general amoxints between 0.01 mg 
and about 500 rag or even more per day may be administered 
to a patient. An average singele dose of about 0.05 mg, 
0.1 mg, 0.25 mg, 0.5 mg, 1 mg, 10 mg, 20 mg, 50 mg, 100 mg 
of the object compoxind [I] or the present invention may be 
used in treating diseases. 

The following Preparations and Examples are given for 
the purpose of illustrating the present invention. 

Preparation 1 

A mixture of ethyl 3-amino-5-chloro-2-hydroxybenzoate 
(7.02 g), 2.5-dimethoxytetrahydrofuran (6.45 g) , dioxane 
(40 ml), and acetic acid (25 ml) was heated at lOO'C for 
3.5 hours. The reaction mixtxire was evaporated in vacuo, 
and the residue was diluted with methylene chloride. The 
methylene chloride solution was washed successively with 
aqueous sodium bicarbonate solution, water, and brine, 
dried over anhydrous magnesium sulfate, and evaporated in 
vacuo. The residue was chromatographed on silica gel, 
using chloroform-hexane (1:1) mixture as eluent to give 
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ethyl 5-chloro--2~hydroxy-3-{pyrrol-l-yl)benzoate (8.50 g) . 
mp : 106-107°C 
IR (Nujol) : 1675, 1585 cm'^ 

NMR (CDCI3, 6) : 1.44 (3H, t, J=7.2H2), 4.45 (2H, 
5 J=7.2Hz), 6.34 (2H, m) , 7.05 (2H, m), 7.46 (IH, 

J=2.6Hz), 7.77 (IH, d, J=2.6H2), 11.40 (IH, 

s) 

Preparation 2 

10 A mixture of ethyl 5-chloro-2-hydroxy-3-(pyrrol-l- 

yDbenzoate (18 g), p-toluenesulfonic acid monohydrate 
(1.7 g), acetone (150 ml), and benzene (950 ml) was hea1:ed 
at 70^*0 for 72 hours. After cooling, the reaction mixture 
was washed with water and brine, dried over anhydrous 
15 magnesium sulfate, and evaporated in vacuo. The residual 
oil was chromatographed on silica gel, using 
dichloromethane-hexane (1:1) mixture as eluent to give 
ethyl 8-chloro-4 , 4-dimethyl-4H-pyrrolo[ 2 , 1-c ] [ 1 , 4 ] - 
benzoxazine-6-carboxylate (14.6 g) as an oil. 
20 IR (Neat) : 1725, 1710, 1675, 1590, 1555, 1490 cm"" 

NMR (CDCI3, 5) : 1.40 (3H, t, J=7Hz) , 1.64 (6H, s) , 
4.37 (2H, q, J=7Hz) , 6.02 (IH, m) , 6.33 (IH, t, 
J=3Hz), 7.05 (IH, m), 7.42 (IH, d, J=2Hz), 7.52 
(IH, d, J=2Hz) 

25 

Preparation 3 

A mixture of ethyl 8-chloro-4,4-dimethyl-4H- 
pyrrolo[2,l-c] [l,4]benzoxazine-6-carboxylate (640 mg) , 
aqueous 3N sodium hydroxide (4 ml), and ethanol (5 ml) was 

30 stirred at room temperature for 3 hours. After 

evaporation of the solvent, the residue was diluted with 
water and washed with dichloromethane . The aqueous layer 
was made acidic with 3N hydrochloric acid and extracted 
three times with dichloromethane. The organic layer was 

35 washed with water and brine, dried over anhydrous 
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magnesium sulfate, and evaporated in vacuo. The residue 
obtained was recrystallized from ethyl acetate-hexane to 
give 8-chloro-4 , 4-dimethyl-4H-pyrrolol2 , 1-c] [1,4]- 
benzoxazine-6-carbo3cylic acid (413 rag), 
mp t 184-187'»C 

IR (Nujol) : 3230, 1742, 1595, 1490 cm' 
NMR (DMSO-dg, 6) : 1.57 (6H, s) , 6.12 (IH, m) , 6.30 
{IH, ro), 7.43 (IH, m), 7.58 (IH, m) , 8-01 (IH, 
m), 13.16 (IH, br s> 

Preparation 4 

A mixture of ethyl 5-chloro-2-hydroxy-3- 
(pyrrol-l-yl)benzoate (1.0 g) , acetic anhydride (1 ml), 
pyridine (1 ml), and dichloromethane (5 ml) was stirred at 
room temperature for 40 hours. After evaporation of the 
solvent, the oily residue was diluted with toluene and 
evaporated in vacuo. This operation was repeated three 
times in order to remove pyridine and acetic anhydride. 
There was obtained 1.16 g of ethyl 2-acetoxy-5-chloro-3- 
(pyrrol-l-yl)benzoate as an oil, which was used in the • 
next reaction without fxirther purification. 

IR (Film) t 1115, 1725, 1585, 1490 cm""^ 
NMR (CDCI3, 6) t 1.38 (3H, t, J=7Hz), 2.21 (3H, s) , 
4.35 (2H, q, J=7Hz), 6.32 (2H, m) , 6.85 (2H, m) , 
7.54 (IH, d, J=2HZ), 7.94 (IH, d, J=2Hz) 



Preparation 5 

Phosphorus oxychloride (0.42 ml) was added dropwise 
to N,N-dimethylformamide (0.357 g) cooled to O'C. The 
mixture was stirred at 0»C for 10 minutes and then at room 
temperature for 15 minutes. To this mixture cooled to 
O^C, were added 1 , 2-dichloroethane (5 ml) and a solution 
of ethyl 2-acetoxy-5-chloro-3-(pyrrol-l-yl)benzoate (1.1 
g) in 1,2-dichlor'oethane (9 ml). The mixttire was stirred 
at room temperature for 20 minutes and at 70''C for 1 hour. 
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The reaction mixtxire was treated with a solution of sodium 
acetate trihydrate (4.3 g) in water (20 ml) and stirred at 
60**C for 20 minutes. After cooling, the reaction mixture 
was extracted twice with dichloromethane • The organic 
5 layer was washed with water and brine / dried over 

anhydrous magnesium sulfate, and evaporated in vacuo. 
Column chromatography on silica gel (1% methanol-dichloro- 
methane) gave ethyl 2-acetoxy-5-chloro-3-(2-fonnylpyrrol- 
l-yl)benzoate (0.82 g) as crystals. 
10 rop : 125-128'^C 

IR (Nujol) : 1765, 1725, 1660, 1585, 1525 cm"^ 
NMR (CDCI3, fi) : 1.37 (3H, t, J=7H2), 2.06 (3H, s), 
4.34 (2H, q, J=7Hz), 6.41 (IH, m) , 6.92 (IH, m) , 
7.10 (IH, m), 7.55 (IH, d, J=2Hz), 8.09 (IH, d, 
15 J=2HZ), 9.52 (IH, s) 

Preparation 6 

To a mixture of ethyl 2-acetoxy-5-chloro-3-( 2- 
f ormylpyrrol-l-yDbenzoate (0.791 g) , ethanol (10 ml), and 

20 tetrahydrofuran (8 ml) at room temperature was added 28% 
sodium methoxide in methanol (0.6 ml). After being 
stirred for 30 minutes, the reaction mixture was treated 
with a mixture of acetic acid and water (1:1, 6 ml) and 
evaporated in vacuo. The residue was diluted with water 

25 and extracted twice with dichlormethane . The organic 
layer was washed with water and brine, dried over 
anhydrous magnesium sulfate, and evaporated. Coliimn 
chromatography on silica gel (dichloromethane-hexane, 1:1) 
of the residue gave ethyl 5-chloro-2-hydroxy-3-( 2- 

30 formylpyrrol-l-yl)benzoate (230 mg) . 
mp : 105-110°C 

IR (Nujol) : 3100, 2720, 1675, 1610, 1590, 1530 cm''-'^ 
NMR (CDCI3, 6) : 1.44 (3H, t, J=7H2), 4.43 (2H, q, 
J=7Hz), 6.45 (IH, m), 6.99 (IH, s), 7.14 (IH, 
35 m), 7.46 (IH, m) , 7.46 (IH, d, J=2Hz), 7.91 (IH, 
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d, J=2H2), 9.54 (IH, s), 11.20 (IH, s) 

Preparation 7 

To a mixture of ethyl 5-cliloro-2-liydroxy-3-(2- 
5 fonnylpyrrol-l-yl)benzoate (2.75 g) , tetrahydrofuran (15 
ml), and ethanol (15 ml) at O^C was added in small 
portions sodium borohydride (0.70 g) over a period of 1 
hour. After being stirred for 30 minutes, the reaction 
mixture was evaporated in vacuo. The residue was diluted 
10 with water, made acidic with aqueous oxalic acid, and 

extracted with chloroform. The organic layer was washed 
successively with aqueous sodium hydrogen carbonate, 
water, and brine, dried over anhydrous sodium siilfate, and 
evaporated in vacuo. The oily residue obtained (ethyl 
5-chloro-2-hydroxy-3- ( 2-hydrox3^ethylpyrrol-l-yl)benzoate) 
was used in the next reaction without further 
purification. 

IR (Film) : 3350, 1680, 1610, 1590 cm""'- 
NMR (CDCI3, 6) : 1.45 (3H, t, J=7Hz) , 1.87 (IH, t, 
J=6Hz), 4.44 (2H, d, J=6Hz) , 4.46 (2H, g, 
J=7Hz), 6.30 (IH, m), 6.36 (IH, m) , 6.73 (IH, 
m), 7.55 (IH, d, J=2Hz), 7.91 (IH, d, J=3Hz), 
11.39 (IH, s) 

Preparation 8 

To a mixture of crude ethyl 5-chloro-2-hydroxy-3-( 2- 
hydroxymethylpyrrol-l-yl ) benzoate , tr iphenylphosphine 
(3.68 g), and tetrahydrofuran (30 ml) at CC was added a 
solution of diethyl azodicarboa^late (2.45 g) in 
tetrahydrofuran (10 ml). The mixture was stirred at room 
temperature for 14 hours irnder a nitrogen atmosphere. The 
reaction mixture was diluted with water and extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over anhydrous magnesium sulfate, and 
evaporated in vacuo. The residue was purified by silica 
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gel column chromatography ( dichloromethane-hexane , 2:1) to 
give ethyl 8-chloro-4H-pyrrolo[ 2,1-c] [1, 4]benzoxazine-6- 
carboxylate (1.16 g) . 
mp : 90-95°C 

IR (Nujol) : 1725, 1600, 1565, 1495 cm'^ 
NMR (CDCI3, 6) : 1.39 (3H, t, J=7Hz), 4.35 (2H, q, 
J=7Hz), 5.22 (2H, s), 6.10 (IH, m) , 6.35 (IH, 
m), 7.08 (IH, m), 7.44 (IH, d, J=2Hz), 7.52 (IH, 
d, J=2Hz) 

Preparation 9 

The following compovmd was obted-ned according to a 
similar manner to that of Preparation 3. 

8-Chloro-4H-K^rrolo 1 2 , 1-c ] [ 1 , 4 ]benzoxazine-6- 
carboxylic acid 

mp : . 200-210*0 (CHjClj- toluene) 

IR (Nujol) : 2700-2300 1665, 1500, 1560 cm""^ 

Vm (DMSO-dg, 6) : 5.24 (2H, s), 6.11 (IH, m) , 6.33 

(IH, m), 7.42 (IH, d, J=2Hz), 7.61 (IH, m) , 8.02 

(IH, d, J=2Hz), 13.25 (IH, s) 

Preparation 10 

A mixture of 8-chloro-4,4-dimethyl-4H-pyrrolo[2,l-c]- 
[l,4]benzoxazine-6-carboxylic acid (3.0 g), 
N-chlorosuccinimide (1.44 g) in N,N-dimethylf ormamide (30 
ml) was stirred at 0**C for 4 hours and then at room 
temperature for 14 hours. The reaction mixture was 
diluted with water and extracted with dichloromethane . 
The organic layer was washed with water euid brine, dried 
over anhydrous magnesium sulfate, and evaporated in vacuo. 
Recrystallization of the residue from toluene-hexane gave 
1 , 8-dichloro-4 , 4 -dimethyl -4H-pyrrolo [2,l-c][l,4]- 
benzoxazine-6-carboxylic acid (2.28 g) . 

mp : 130-135-C 
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IR (Nujol) : 2800-2400, 1700, 1675, 1595, 1570 cm"^ 
NMR (DMSO-dg, 6) : 1-55 ( 6H, s), 6.22 {IH, d, 
J=4HZ), 6.41 (IH, d, J=4Hz), 7.54 (IH, d, 
J=2HZ), 8.22 (IH, d, J=2Hz), 13.23 (IH, s) 

5 

Preparation 11 

A mixttire of ethyl 5-chloro-2-liydroxy-3-(pyrrol-l- 
yDbenzoate (7.0 g) , triethylamine (13.3 g) , water (5 ml), 
and ethanol (80 ml) was hydrogenated over a 10% palladium 
10 carbon catalyst (0.7 g) at one atmospheric pressure at 

room temperature. After 5 hours, the mixture was filtered 
and then evaporated in vacuo. a?he residue obtained was 
crystallized from methanol to give ethyl 
2-hydroxy-3-(pyrrol-l-yl)benzoate (2.86 g) . The filtrate 
15 was concentrated and chromatographed on silica gel . 
(hexane-dichloromethane, 3t2) to give another crop of 
ethyl 2-hydroxy-3-(pyrrol-l-yl)benzoate (1.29 g) after 
recrystallization from methanol. 

mp : 56-58*'C _^ 
?0 IR (Nujol) : 1670, 1605, 1585, 1495 cm 

NMR (DMSO-dg, 5) : 1-37 (3H, t, J=7.1Hz), 4.42 (2H, 
g, J=7.1Hz), -6.23 (2H, t, J=2.2Hz), 7.04 (IH, t, 
J=7.9Hz), 7.13 (2H, t, J=2.2Hz), 7.64 (IH, dd, 
J=1.6, 7.8HZ), 7.80 (IH, dd, J=1.6, 8.0Hz) 

25 

Preparation 12 

The following compounds were obtained according to a 
similar manner to that of Preparation 1. 

30 (1) Ethyl 5-methanesulfonyl-2-hydro3^-3-(pyrrol-l-yl)- 
benzoate 

rap : 185-188 »C (from iPE-n-hexane) 
IR (Nujol) : 1695, 1590 cm"^ 



35 



NMR (DMSO-dg, 6) s 1.40 (3H, t, J=7Hz), 3.31 (3H, 

s), 4.48 (2H, q, J=7Hz) , 6.29 (2H, m) , 7.24 (2H, 
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m) , 8.07 (IH, d, J=2.3H2), 8.22 (IH, d, 
J=2.3Hz), 11.80 (IH, s) 
Elemental Analysis Calcd. for C^^Hj^^NO^S : 

C 54.36%, H 4.89%, N 4.53% 
5 Found : C 54.99%, H 4.87%, N 4.33% 

(2) Ethyl 5-acetylamino-2-hydroxy-3-(pyrrol-l-yl)ben2oate 
mp : 154-155»C (from AcOEt-iPE) 

IR (Nujol) : 3350, 1660, 1610, 1565 cm'^ 
.10 NMR {DMSO-dg, 6) : 1.38 (3H, t, J=7Hz), 2.04 (3H, 

s), 4.41 (2H, g, J=7H2), 6.24 (2H, m) , 7.08 (2H, 
m), 8.00 (IH, d, J=2.6H2), 8.12 (IH, d, 
J=2.6H2), 10.08 (IH., S), 10.96 (IH, s) 
Elemental Analysis Calcd. for C^^gHj^gNjO^ : 
15 C 62.49%, H 5.59%, N 9.72% 

Found ; C 62.86%, H 5.72%, N 9.72% 

(3) Ethyl 2-hydroxy-^5-methyl-3-(pyrrol-l-yl)ben2oate 
mp : 67-68°C 

20 IR (Nujol) : 1670, 1620, 1480 cm~^ 

NMR (CDCI3, 6) : 1-44 ( 3H, t, J=7.1H2), 2.32 (3H, 
s), 4.43 (2H, q, J=7.1Hz), 6.3-6.4 ( 2H, m) , 
7.0-7.1 (2H, m), 7.29 ( IH, s), 7.60 (IH, s) , 
11.20 (IH, S) 

25 

Preparation 13 

The following compounds were obtained according to a 
similar manner to that of Preparation 2. 

30 (1) Ethyl 4,4-dimethyl-4H-pyrrolo[2 ,1-c] [l,41benzoxa2ine- 
6-carboxylate as an oil 

IR (Neat) : 1725, 1605, 1595, 1555, 1495 cm'^ 
NMR (CDCI3, 6) : 1.32 (3H, t, J=7.1Hz), 1.57 (6H, 
s), 4.29 (2H, q, J=7.1Hz), 6.11 (IH, m) , 6.28 
35 (IH, t, J=3.3H2), 7.12 (IH, t, J=7.9H2), 7.43 
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(IH, dd, J=1.5, 7.8Hz), 7.49 (IH, m) , 7.85 tlH, 
dd, J=1.5, 8.0Hz) 

(2) Ethyl 8-inethanesulfonyl-4,4-diinethyl-4H-pyrrolo- 
[2,l-c][l,4]benzoxazine-6-carboxylate as an oil 
NMR (DMSO-dg, 5) : 1-39 (3H, J=7Hz), 1.63 (6H, 

s), 3.34 (3H, s), 4.36 (2H, q, J=7HZ), 6.19 (IH, 
m), 6.29 (IH, m), 7.71 (IH, m) , 7.96 {IH, d, 
J=2.2Hz), 8.38 (IH, d, J=2.2Hz) 



10 



(3) Ethyl 8-acetylainino-4,4-dimethyl-4H-pyrrolor2,l-c]- 
11,4] benzoxazine-6 -carbo^late 

mp : 139-140''C (from AcoEt-iPE) _^ 
IR (Nujol) : 3350, 1720, 1660, 1610, 1550 cm" 
15 NMR (DMSO-dg, 6) : 1-32 (3H, t, J=7Hz) , 1.56 (6H, 

s), 2.06 (3H, s), 4.29 (2H, g, J=7Hz) , 6.11 (IH, 
m), 6.30 (IH, m), 7.25 (IH, m) , 7.61 (IH, d, 
J=2.4HZ)^ 8.01 (IH, d, J=2.4HZ), 10.10 (IH, s) 

20 (4) Ethyl 4,4-dimethyl-8-inethyl-4H-pyrroloE2,l-c]tl,4]- 
benzoxazine-6-carboxylate as an oil 
IR (Neat) : 1720, 1610, 1590, 1555, 1490 can~ 
MMR (CDCI3, 5) : 1-40 (3H, t, J=7.1Hz) , 1.63 (6H, 
s), 2.36 (3H, s), 4.37 (2H, q, J=7.1Hz), 6.00 
25 (IH, m), 6.30 (IH, m) , 7.07 (IH, m) , 7.27 (IH, 

s), 7.36 (IH, m) 

Preparation 14 

The following compounds were obtained according to a 

30 similar manner to that of Preparation 3. 

(1) 4,4-Dimethyl-4H-pyrrolo[2,l-c] [l,4]benzoxazine-6- 
carbo:Qrlic acid 

mp : 162-167 (ethyl acetate-hexane ) 
35 IR (Nujol) : 2700-2100, 1700, 1675, 1605, 1590 cm" 
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VMR (DMSO-dg, 6) : 1.56 {6H, s) , 6.10 (IH, m) , 6.28 
{IH, t, 3. GHZ), 7.09 (IH, t, J=7.9Hz), 7.43 (IH, 
dd, J=1.5, 7.8Hz), 7.48 (IH, m) , 7.80 (IH, dd, 
J=1.5, 7.8Hz) 

5 

(2) 8-Methanesulf onyl-4, 4-diInethyl-4H-pyrrolo[2,l-c]- 
I 1 , 4 ]benzoxazine-6-carboxylic acid 

mp : 197-198 (from AcOEt-iPE) 
IR (Nujol) .: 1720, 1600, 1565 cm"^ 
. 10 NMR iDMSO-dg, 6) : 1.62 (6H, s) , 3.32 (3H, s) , 6.18 

(IH, m), 6.36 (IH, m), 7.69 (IH, m) , 7.95 (IH, 
d, J=2.2Hz), 8.33 (IH, d, J=2.2Hz) 
Elemental Analysis Calcd. for Cj^gHj^gNOgS : 

C 56.06%, H 4.70%, N 4.35% 
15 Fovmd : C 55.53%, H 4.90%, N 4.21% 

( 3 ) 8-Acetylamino-4 , 4-dimethyl-4H-pyrrolo[ 2 , l-c] [1,4]- 
benzoxazine-6-carboxylic acid 

mp : 245''C (dec.) (from AcOEt-iPE) 
20 IR (Nujol) : 3320, 1720, 1690, 1605, 1550 cm'^ 

NMR (DMSO-dg, 5) : 1.55 (6H, s) , 2-05 (3H, s) , 6.10 
(IH, m), 6.30 (IH, m), 7.23 (IH, m), 7.61 (IH, 
d, J=2.4Hz), 7.97 (IH, d, J=2.4Hz), 10.05 (IH, s) 
Elemental Analysis Calcd. for ^is^l6^2^A ' 
25 C 63.99%, H 5.37%, N 9.33% 

Pound : C 63.79%, H 5.44%, N 9.18% 

(4) 8-Methyl-4,4-dimethyl-4H-pyrrolo[2,l-c] [1,4]- 
benzoxazine-6-carboxylic acid 

30 nip : 158-161''C 

IR (Nujol) : 2700-2100, 1685, 1615, 1490 cm~^ 
NMR (DMSO-dg, 6) : 1.54 (6H, s) , 2.33 (3H, s) , 6.08 
(IH, m), 6.26 (IH, m) , 7.27 (IH, m) , 7.45 (IH, 
dd, J=1.5, 3.0Hz), 7.66 (IH, d, J=1.7Hz), 12.7 
35 (IH, br s) 
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Example 1 

A mixture of 8-chloro-4,4-dimethyl-4H-pyrrolo[2,l-c]- 
Il,4]ben20xazine-6-carl30xylic acid {1.0 g) obtained in 
Preparation 3, 1,3-dicyclohexylcarbodiiinide (743 mg), 
1-liydroxybenzotriazole hydrate (551 mg), and 
N,N-diinethylfonnainide (15 ml) was stirred at room 
t^perature for 1 hoixr. To this mixture was added a 
solution of l-azabicyclo[2,2,23octyl-3-amine (0.50 g) in 
N,N-dimethylformainide (5 ml). After 10 minutes, the 
mixture was treated with triethylamine (0.50 ml) and then 
stirred at room temperature for 14 hours. The precipitate 
formed was filtered and the filtrate was evaporated in 
vacuo. The residue was diluted with water, made basic 
with 3N aqueous sodium hydroxide solution, and extracted 
15 three times with dichloromethane . The organic layer was 
washed with water and brine, dried over anhydrous sodium 
sulfate, and evaporated in vauco. Column chromatography 
on silica gel {10% methanol-chloroforra) of the residue 
gave an oil (1.18 g) , which was treated with hydrogen 
20 chloride in ethanol and cyrstallized from methanol-ether 
to give n-{ l-azabicyclo[2,2,2]oct-3-yl)-8-chloro-4,4- 
dimethyl-4H-pyrrolo E 2 , 1-c ] [ 1 , 4 ] benzoxazine-6-carboxamide 

hydrochloride (1.02 g ) . 

mp : 157-165°C _^ 
25 IR (Nujol) : 3360, 2550, 1650, 1585, 1530, 1485 cm 

NMR (DMSO-dg, 6) : 1.55 (3H, s), 1.60 {3H, s), 
1.65-2.20 (5H, m), 3.00-3.80 (6H, m) , 
4.29 (IH, m), 6.15 (IH, m) , 6.31 {IH, m) , 
7.32 (IH, d, J=2Hz), 7.60 (IH, m) , 
7.97 (IH, d, J=2Hz), 8.59 (IH, d, J=6Hz) 



30 



Example 2 

The following compoxinds were obtained according to a 
similar manner to that of Example 1. 



35 
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( 1 ) Endo-N- ( 8-methyl-8-azabicyclo[ 3 , 2 , 1 ]oct-3 -yl) -8- 
chloro-4 , 4-diinethyl-4H-pyrrolo[ 2 , 1-c ] t 1 , 4 ] - 
benzoxazine-6-carboxainide hydrochloride 

mp : 164 -166 "C (methanol-ether) 

IR (Nujol) : 3400, 2700, 2550, 1650, 1590, 1525, 
1490 cm"-'- 

NMR (DMSO-dg, 6) : 1.60 (6H, s) , 2.00-2.80 (8H, in), 
2.64 (3H, m), 3.80-4.00 (3H, m) , 6.16 (IH, m) , 
6.32 (IH, m), 7.33 (IH, d, J=2H2), 7.60 (IH, m) , 
7.98 (IH, d, J=2Hz), 8.34 (IH, d, J=4Hz) 

( 2 ) 8-Chloro-4 , 4-diinethyl-N- [ [ 4- ( 4-f luorobenzyl) - 
morpholin-2-yl ]methyl ] -4H-pyrroloI 2 , 1-c ] [ 1 , 4 ] - 
benzoxazine- S-carboxamide hydrochloride 

mp : 216-222'C (methanol-ether) 

IR (Nujol) : 3350, 2400, 1660, 1590, 1530 on"-^ 
NMR (DMSO-dg, 6) : 1.58 (3H, s), 1.61 (3H, s) , 
2.80-3.80 {6H, m) , 4.05 (3H, m) , 
4.34 (2H, br s), 6.16 (IH, m), 6.31 (IH, m) , 
7.29 (2H, t, J=9Hz), 7.49 (IH, d, J=2Hz), 
7.61 (IH, s), 7.71 (2H, t, J=9H2) , 
8.02 (IH, d, J=2Hz), 8.38 (IH, m) , 
12.03 (IH, br s) 

( 3 ) N- [ 2- ( diethylamino ) ethyl ] -8-chloro-4 , 4 -dimethyl- 4H- 
pyrrolo [ 2 , 1-c ] [ 1 , 4 ]benzoxazine-6-carboxamide 
hydrochloride 

mp : 203-205 "C (ethanol-ether) 

IR (Nujol) : 3400, 2650, 1650, 1590, 1510, 1490 cm"^ 
NMR (DMSO-dg, 6) : 1.25 (3H, t, J=7Hz), 1.63 (6H, 
S), 3.12-3.24 (6H, m) , 3.69 (2H, q, J=6Hz) , 
6.14 (IH, m), 6.31 (IH, t, J=3Hz), 
7.48 (IH, d, J=2Hz), 7.59 (IH, m) , 
8.00 (IH, d, J=2Hz), 8.43 (IH, t, J=6Hz) 
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Example 3 

Starting from 8-chloro-4H-pyrroloE2,I-c] [l/4]- 
benzoxazine-6-carboxylic acid obtained in Preparation 9, 
the following compounds were obtained according to a 
5 similar manner to that of Example 1. 

(1) N- ( l-azabicyclo 12,2,2] oct-3-yl ) - 8-chloro-4H-pyrrolo- 
[ 2 , l-c] [ 1 , 4 ]ben2oxazine-6-carboxamide hydrochloride 
mp : >250*'C (methanol-ether) 

iO IR (Nujol) : 3300, 2470, 1660, 1640, 1595, 1550, 

1495 cm~^ 

NMR (DMSO-dg, 5) : 1.60-2.20 (5H, m) , 

3.10-3.40 (5H, m), 3.63 (IH, t, J=10Hz), 
4.27 (IH, m), 5.29 (2H, s), 6.12 (IH, m) , 
15 6.33 (IH, m), 7.30 (IH, d, J=2Hz), 7.62 (IH, m) , 

7.97 (IH, d, J=2Hz), 8.70 (IH, d, J=6Hz), 
10.42 (IH, br s) 

(2) Endo-N- ( 8-methyl-8-azabicyclo[ 3,2, 1 ]oct-3-yl) -8- 
20 chloro-4H-pyrrolo[2,l-c] [l,4]benzoxazine-6- 
carboxaraide hydrochloride 

mp : 213-218''C (methanol-ether) 
IR (Nujol) : 3400, 1660, 1650, 1585, 1530 cm"^ 
NMR (DMSO-dg, 5) : 2.00-2.80 (8H, m) , 2.65 (3H, m) , 
25 3.70-4.10 (3H,. m), 5.31 (2H, s), 6.14 (IH, m), 

6.34 (IH, ra), 7.33 (IH, d, J=2Hz), 7.63 (IH, m) , 
7.99 (IH, d, J=2Hz), 8.49 (IH, d, J=5Hz), 10.62 
(IH, m) 

30 Example 4 

Starting from l,8-dichloro-4,4-dimethyl-4H-pyrrolo- 

[2,1-c] [l,4]benzoxazine-6-carboxylic acid obtained in 

Preparation 10, the following compoiind was obtained 

according to a similar manner to that of Example 1. 

35 N- { l-azabicyclo [2,2,2] oct-3-yl ) -1 , 8-dichloro-4 , 4- 
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dimethyl-4H-pyrrolo[ 2 , 1-c ] [ 1 , 4 ]benzoxazine-6-carboxainlde 
hydrochloride 

mp : 232-237*^0 { ethanol-ether ) 

IR (Nujol) : 3250, 2550, 2450/ 1645, 1590, 1540 cni"-^ 
5 NMR (DMSO-dg) : 1.52 (3H, s) , 1.57 (3H, s), 

1.65-2.20 (5H, m), 3.00-3.40 (5H, m) , 3.63 (IH, 
br t, J=13Hz), 4.28 (IH, m) , 6.24 (IH, d, 
J=4H2), 6.42 (IH, d, J=4Hz) , 7.44 (IH, d, 
J=2Hz), 8.17 (IH, d, J=2Hz), 8.64 tlH, d^ 
10 J=6H2), 10.47 (IH, S) 

Example 5 

A solution of 4,4-diinethyl-4H-pyrroloI2,l-c] [l,4]- 
benzoxazine-6-carboxylic acid (0.50 g), 

15 l-hydroxybenzotriazole hydrate (314 mg) , and 
1-ethyl- 3 - ( 3 -dimethylaminopropyl ) carbodiimide 
hydrochloride (393 mg) in N,N-dimethylf orraamide (6 ml) was 
stirred at 0°C for 30 minutes. 1 -Azabicyclo[ 2,2,2 loctyl- 
3-amine dihydrochloride (450 mg) and a solution of 

20 N-roethylmorpholine (600 mg) in N,N-dimethylf ormamide (2 
ml) were added and the mixture was stirred at 0**C for 2 
hours and then at room temperature for 14 hours. The 
reaction mixtxire was diluted with water, made basic with 
3N aqueous sodium hydroxide solution, and extracted three 

25 times with dichlorome thane . The organic layer was washed 
with water and brine, dried over anhydroiis sodium sulfate, 
and evaporated in vacuo. Column chromatography on silica 
gel (15% methanol-chloroform) of the residue gave an oil 
(0.72. g), which was treated with hydrogen chloride in 

30 dioxane and crystallized from methanol-ether to give 

N- { l-azabicyclo[ 2,2,2] oct-3-yl ) -4 , 4 -dimethyl -4H-pyrrolo- 
[ 2, 1-c] 1 1 , 4]benzoxazlne-6-carboxamlde hydrochloride ( 589 
mg) . 

mp : 235-238°C (methanol-ether) 
35 IR (Nujol) : 3370, 1645, 1585, 1535 cm^"^ 
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25 



30 



(1) 



KMR (DMSO-dg, 6) : 1.56 (3H, s), 1.62 (3H, s), 

1.65-2.30 (5H, m), 3.00-3.40 (5H, m) , 3.60 (IH, 
m), 4.32 (IH, in), 6.12 (IH, m) , 6.29 (IH, t, 
J=3.2Hz), 7.13 (IH, t, J=7.9Hz), 7.36 (IH, dd, 
J=1.5, 7.8HZ), 7.51 (IH, m) , 7.80 (IH, dd, 
J=1.5, 7.9H2), 8.50 (IH, d, J=6.4Hz), 10.99 CIH, 
br s) 

^^^^^^following compounds were obtained according to a 
similar manner to that of Example 5. 

Eixdo-N- ( 8-methyl-8-a2abicyclo [3,2,13 oct-3-yl ) -4 , 4- 
dimethyl-4H-pyrrolo [2 , 1-c 1 [ 1 , 4 ]benzoxazine-6- 
carboxamide hydrochloride 
mp s >250"C (methanol-ether) ^ 
IR (Nujol) : 3470, 1635, 1590, 1520 cm" 
NMR (DMSO-dg, 6) . 1-61 (6H, s) , 2.00-2.80 (8H, m) , 
2.65 (3H, m), 3.80-4.10 (3H, m) , 6.14 (IH, m) , 
6.30 (IH, t, J=3.3HZ), 7.13 (IH, t, J«7.9Hz), 
7 42 (IH, dd, J=1.6, 7.8HZ), 7.50 (IH, m) , 7.79 
(IH, dd, J=1.5, 7.9HZ}, 8.26 (IH, d, J=4.4Hz), 
10-70 (IH, br s) 

(2) Endo-N-(8-methyl-8-azabicyclo[3,2,13oct-3-yl)-4,4- 
dimethyl-8-methyl-4H-pyrroloC2 , 1-c ] C 1 , 4]benzoxazxne- 
6-carboxamide hydrochloride 

s 214-216«c (dec.) (methanol-ethyl acetate) 
IR (Nujol) : 3450, 1630, 1590 cm" 
■ NMR (DMSO-dg, 6) : 1-60 (6H, s), 2.0-2.9 (IIH, m) , 
2.33 {3H, s), 3.6-4.0 (3H, m) , 6.12 (IH, m) , 
6!28 (IH, m), 7.26 (IH, d, J=1.5Hz), 7.49 (IH, 
dd, J=1.4, 2.9HZ), 7.66 (IH, d, J=1.8Hz), 8.25 
(IH, d, J=4.4Hz), 10.9 (IH, br s) 
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( 3 ) ( l-azabicyclo[ 2 , 2 , 2 ]oct-3-yl) -4 , 4-diinethyl-8- 
methyl -4H-pyrrolo [ 2 , 1 - c ] [ 1 ^ 4 ]benzoxazine-6- 
carboxamide hydrochloride 
mp : >250**C (methanol-ether ) 
5 IR (Nujol) : 3350^ 1640, 1590 cm"^ 

NMR (DMSO-dg, 6) : 1.54 (3H, s), 1.60 (3H, s) , 

1.6-2.3 (6H, m), 2.33 (3H, s), 3.0-3.4 (4H, m) , 
3.5-3.6 (IH, m), 4.2-4.6 (IH, m) , 6.11 (IH, dd, 
J=1.4, 3.4Hz), 6.27 (IH, m) , 7.19 (IH, d, 
10 J=1.4Hz), 7.48 {IH, dd, J=1.4, 2.9H2), 7.65 (IH, 

d, J=1.6H2), 8.45 (IH, d, J=6.4Hz), 10.93 (IH, 
br s) 

Example 7 

15 A solution of 8-chloro-4 , 4-dimethyl-4H-pyrrolo- 

[2,1-c] [l,43benzoxazine-6-carboxylic acid (278 mg) , 
diphenyl phosphoroazidate (275 mg), and triethylamine (101 
mg) in toluene (5 ml) was heated at 80**C for 1.5 hours. 
After cooling, the reaction mixture was evaporated in 

20 vacuo and the residue was dissolved in 

N,N-dimethylf ormamide (3 ml). Endo-"8-methyl-8-azabicyclo- 
[3,2,l]oct-3-ylamine (320 mg) and triethylamine (400 mg) 
were added to the solution. After stirring for 18 hours, 
the solution was diluted with IN aqueous soditun hydroxide 

25 solution and extracted three times with dichloromethane . 
The organic layer was washed with water and brine, dried 
over anhydrous sodium sulfate , and evaporated in vacuo . 
Column chromatography on silica gel (20% 

methanol-chlorof orm) of the residue gave l-(8-chloro-4,4- 
30 dimethyl -4H-pyrrolot 2 , 1-c ] [ 1 , 4 Ibenzoxazinyl ) - 3 - ( endo- 
8-methyl-8-azabicyclo£3,2^1]oct-3-yl)urea (110 mg) . 
mp : 230-236°C 

IR (Nujol) : 3250, 1640, 1610, 1545 cm"""- 
NMR (DMSO-dg, 6) : 1.61 ( 6H, s), 1.50-2.10 (8H, ra) , 
35 2.16 (3H, s), 3.01 (2H, br s), 3.74 (IH, m) , 
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d, J=5.7B.), 7.35 (IH, d, J=2.4HZ), 7.50 (IH, 
8.05 (IH, 4, J=2.4HZ), 8-17 (IH, s) 

^'^.oX^o.U.. ==n.PouBd was obtained according to . 
similar manner to that of Exarole 7. 

.l„et^.U-P^olct2,l-c3U,43.en.c.«i^.ur.a as an o.l 
X.,.!!., = «-'"«:;"°^'3r.«-2.30(5H,m), 

'--r^!;o".5;,:;!^::^«:-Yv-- 

6.08 (IH, m), 6.25 (IH, J=3.2Hz), 7.38 «1H, 
m), 7.49 (IH, m), 8.01 (IH, m) , 8.63 (IH, d, 
J=5.5Hz), 8.72 (IH, s) 

^^^^^^i^e of 8-methane.ulfonyl-4,4-di»««rl-4B- 
pyrrolo[2,X-cUl,41ben™ne-6-carl»=^lx= acxd (0.96 g), 
1 s-dicyclohfixylcarbodiimide (0.62 g), 
llhydroxybenzotriazole Hydrate (0.46 g) in 

H,«!aim:^hylforma^de ,20 ml. was --^-^^f^^, 

v.niiT- TO the resulting mixture was. 
temperature for one hour, to tne ,^r, iioctvl- 

« mixture of endo-8-methyl-8-azabicyclo[3.2.1]octyi 

r^Le I^LhLiae (0.54 an. triethylamlne (0.91 
^,TH,N.dLethylforn.a«ide (10 na) and ^^Yrirrours 
™Lture was stirred at aihbient tenrperature for 16 hours. 
Z Z^l was evaporated In vaouo and the rescue v.s 
xux^ I ^+.i^,rn af&tate and water, ^ne 

resiQu „4-^ture of chloroform and methanol 

being eluted with a mixture ot desired product was 

(99:1) and the fraction containing the desirea proo 
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evaporated in vacuo. The residue was recrystallized from 
a mixture of ethyl acetate and diisopropyl ether to give 
endo-N- ( 8-methyl-8-a2abicyclo[3 , 2 , l]oct-3-yl ) -S-methane- 
sulfonyl-4, 4 -dimethyl- 4H-pyrrolo[ 2, 1-c] [l,4]benzoxazine-6- 
carboxamide (0.49 g). 
mp : 173-174»C 

IR (Nujol) : 3400, 1650, 1590, 1520 on'^ 
NMR (DMSO-dg, 6) : 1.68 (6H, s), 1.74-2.17 (8H, m) , 
2.20 (3H, s), 3.04 (2H, m) , 3.30 (3H, s), 4.01 
(IH, m), 6.22 (IH, m) , 6.37 (IH, m) , 7.70 (IH, 
m), 7.99 (IH, d, J=2.2Hz), 8.13 (IH, d, 
J=5.7H2), 8.30 (IH, d, J=.2.2H2) 
Elemental Analysis Calcd. for C23H2gN20^S*H20 : 

. C 59.85%, H 6.77%, N 9-10% 
Found : C 59.84%, H 6.88%, H 9.06% 

Example 10 

The following compound was obtained according to a 
similar memner to that of Example 9. 

Endo-N- ( 8-methyl-8-azed3icyclo[ 3 , 2 ,1 ]oct-3-yl) -8- 
acetylamino-4 , 4 -dimethyl-4H-pyrrolo [2,l-c][l,4]- 
benzoxazine-6-carboxamide 

mp : 215-216 "C (from AcOEt-iPE) 

IR (Nujol) : 3400, 3260, 1685, 1640, 1600, 1560, 
1510 cm"^ 

NMR (DMSO-dg, 6) : 1.65 (6H, s), 1.65-2.20 (8H, m), 
2.06 (3H, s), 2.19 (3H, s), 3.05 ^2H, br s), 
4.05 (IH, m), 6.15 (IH, m) , 6.32 (IH, m) , 7.25 
(IH, m), 7.73 (IH, d, J=2.5Hz), 8.10 (IH, d, 
J=2.5Hz), 8.15 (IH, d, J=6.2Hz), 10.11 (IH, s) 
Elemental Analysis Calcd. for C24H2qN^02 'l/SHjO : 

C 67.64%, H 7.19%, N 13.14% 
Found : C 67.54%, H 7.39%, N 13.06% 
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10 



15 



^^^'^ollowing compound was obtained according to a 
similar manner to that of Example 1. 

N-(l-a.al>icyclot2,2,2]oct-3-yl)-8-methanesulfonyl- 
4,4-dimethyl-4H-pyrroloC2,l-clCl,4]benzoxazxne-6- 

carboxamide hydrochloride 

^ . s7fi0°c rfrom metheinol-ether) 

1.65-2!25 (5H. n) , 3.22 (3B, •/•'""^•"J^' 
„,,4.33 (IH, n,),6.» (IH, n), 6-36 (IB, mK 
7.;o (IH, ml, 7.7S (IB, d, J=2.1B.), 8.29 (IH, 
d J=2.1HZ), 8.71 (IH, d, J=6.4HZ) 

Found : C 55.22%, H 6.48%, N 8.43% 
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C L A I M S 



A compound of the formula 



10 



"be? 



X— (A)j^— R 



wherein R 



15 



20 



is hydrogen or halogen, 

and R^ are each hydrogen or lower alkyl, 
is lower alkylamino ; 

azabicycloCCg-Cj^j^^^^^ which may be 
substituted with lower alkyl; or 
N-containing heterocyclic group 
which may be siabstituted with 
ar( lower) alkyl optionally substituted 
with halogen, 
is hydrogen, halogen, lower alkyl, acyl or 
acylamino , 



25 



X 
A 
n 



is 



I I 

CONH- or NHCONH-, 



is lower alkylene and 
is an integer of 0 or 1 , 



and pharmaceutically acceptable salts thereof. 



30 



35 



2. A compound of claim 1, wherein 
R^ is lower alkylamino; 

azabicyclo(C^-Cj^Q) alkyl which may substituted 
with lower alkyl; or 

saturated 5- or 6-membered heteromonocyclic 
group containing 1 or 2 nitrogen atom(s) and/or 
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1 or 2 oxygen atoin(s) which may be substituted 
with benzyl optionally substituted with 
halogen, and 
r5 is hydrogen, halogen, lower alkyl, 

lower alkanesulfonyl or lower alkanoylamno. 

3. A compound of claim 2, wherein 

r2 and are each lower alkyl and 
n is an integer of 0. 

4 A compound of claim 3, wherein 

r4 is azabicyclo(C7-C^o)alkyl which may be 
substituted with lower alkyl. 

IS 5. A compound of claim 4, wherein 
R^ is hydrogen emd 
R^ is halogen ► 

1 

6. A compound of claim 5, wherein X is CONH-. 

7. A process for preparing a compound of the formula : 



10 



20 



25 



30 




35 



wherein is hydrogen or halogen, 

r2 and R"^ are each hydrogen or lower alkyl, 
is lower alkylamino; 

azabicyclolC^-C^^^^^^^y-^ ^® 
substituted with lower alkyl; or 
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N-containing heterocyclic group 
which may be substituted with 
ar ( lower ) alkyl optionally sxibstituted 
with halogen, 
is hydrogen, halogen, lower alkyl, acyl or 
acylainino, 

1 I 
X is CONH- or NHCONH-, 



h is lower alkylene and 
10 n is an integer of 0 or 1, 

or its salt 
which comprises 



(1) reacting a compound of the formula : 




or its reactive derivative at the carboxy group 
2B or its salt with a conipoiind of the formula : 

HjN— (A)^— 

or its reactive derivative at the amino group 
30 or its salt to give a compound of the formula : 



35 
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CONH — (A)jj — R' 



or its salt, in which R^, R^, R^, A and n 

are each as defined above, or 

2) subjecting a coinpound of the formula : 



15 



20 



25 



30 




CCX3H 

or its reactive derivative at the carboxy group 
or its salt to rearrangement reaction to give 
a compound of the formula : 




N=CO 



35 



and then reacting a compound of the formula : 
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4 



H2N— (A)^— R 



or its reactive derivative at the amino group 
or its salt to give a compound of the formula 



10 



15 



20 




NHCONH — (A)j^ — R 



25 



or its salt, in which R , R r R / R , R r A and n are 
each as defined above. 

8. A pharmaceutical composition which comprises, as an 
active ingredient, a compound of claim 1 or a 
pharmaceutically acceptable salt thereof in admixture 
with pharmaceutically acceptable carriers. 

9. A method for the treatment of gastrointestinal 
disorders which comprises administering a. compound of 
claim 1 or a pharmaceutically acceptable salt thereof 
to human or animals. 



10. A compound of claim 1 or a pharmaceutically 

acceptable salt thereof for use as a medicament < 



30 



11, A compound of the formula : 



35 
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COOH 



10 



wherein R-"" is hydrogen or halogen, 

and R-^ are each hydrogen or lower alkyl, and 
R^ is hydrogen, halogen, lower alkyl, acyl or 
acylamino , 

and phaxmaceutically acceptable salt thereof. 
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30 
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